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FULWHULD WR DYRLG VXFK IDLOXUH E\ VHWWLQJ OLPLWDWLRQV RQ ORDGFRQWUROOHG VWUHVVHV LQHODVWLF VWUDLQV DQG FUHHSIDWLJXH
LQWHUDFWLRQHIIHFWHWF>@
/LPLWDWLRQV LQ $60(1+ RQ VWUHVV FRPSRQHQWV XQGHU HDFK VHUYLFH ORDGLQJ DUH SUHVHQWHG LQ 7DEOH  7KH
LQHODVWLF VWUDLQ OLPLWV DUH DVVXPHG WR EH VDWLVILHG LI UHTXLUHPHQWV LQ 7HVW $ $ RU $ LQ GHFUHDVLQJ
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6RPH UHVHDUFKHUV KDYH SHUIRUPHG VWUXFWXUDO LQWHJULW\ DVVHVVPHQW DFFRUGLQJ WR $60(1+ /HH HW DO >@
FRPSDUHGFUHHSIDWLJXHWHVWUHVXOWVDQGHYDOXDWLRQVE\$60(1+DQGIRXQGWKDW$60(1+ZDVFRQVHUYDWLYHIRU




WKDW RI K\GURSURFHVV HTXLSPHQW ,Q WKLV VWXG\ D IXOO VWUXFWXUH DQDO\VLV RI K\GURSURFHVV HTXLSPHQW ZDV ILUVW
SHUIRUPHGWRLGHQWLI\WKHFULWLFDOUHJLRQ7KHQWKHUPDODQGVWUXFWXUDODQDO\VHVRIDWKUHHGLPHQVLRQDOPRGHODWWKH
FULWLFDOUHJLRQZHUHSHUIRUPHGDQGFUHHSIDWLJXHGDPDJHZDVHYDOXDWHGE\$60(1+
3.1. Design parameter of the hydrogenation equipment 
7KHVWUXFWXUHRIK\GURJHQDWLRQHTXLSPHQWLVVFKHPDWLFDOO\VKRZQLQ)LJD'LVFRQWLQXLWLHVLQFOXGHQR]]OHV
WR WKHF\OLQGHUVKHOOQR]]OHV WR WKHFRQLFDOKHDGDQG WKHVNLUW MXQFWLRQZLWK WKHF\OLQGHU,QQHUGLDPHWHURI WKH
F\OLQGHU LVPPZLWKD WKLFNQHVVRIPP'LPHQVLRQVRI WKH ODWHUDOQR]]OHVDUH WKHVDPHZLWK LQQHUDQG
RXWHUGLDPHWHUVEHLQJPPDQGPPUHVSHFWLYHO\7UDQVLWLRQILOOHWDWWKHZHOGMRLQWLVPPDQGLWLVPP
DWWKHLQQHUVXUIDFHRIQR]]OH7KHFRQVWUXFWLRQPDWHULDOLV&U0RDOOR\VWHHO7KHGHVLJQSUHVVXUHDQGDUH
03DDQGR&UHVSHFWLYHO\7KHQRUPDO ORDGLQJVHUYLFHKLVWRJUDPGXULQJRQHF\FOH LVVKRZQ LQ)LJE7KH
GHVLJQVHUYLFHOLIHLVF\FOHVZKLFKLVKRXUVLQWRWDODQGKRXUVDERYHWKHFUHHSWHPSHUDWXUHRIWKH
VWHHO
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
)LJD2YHUDOOVWUXFWXUHPRGHOEWKHUHSUHVHQWDWLYHRSHUDWLQJORDGF\FOHRIK\GURJHQDWLRQHTXLSPHQW
3.2. Finite element analysis 
6HTXHQWLDOO\ FRXSOHG WKHUPDO DQG OLQHDU HODVWLF VWUXFWXUDO DQDO\VHVZHUH FDUULHG RXW E\$16<6 7HPSHUDWXUH
GHSHQGHQWWKHUPDODQGPHFKDQLFDOSURSHUWLHVZHUHWDNHQIURP$60(VHFWLRQĊSDUW'7UDQVLHQWWKHUPDODQDO\VLV
ZDVILUVWFDUULHGRXWXVLQJVROLGHOHPHQWW\SH7HPSHUDWXUHGHSHQGHQWKHDWWUDQVIHUFRHIILFLHQWVZHUHDSSOLHGRQ
WKH LQQHU VXUIDFH ZKLOH DLU FRQYHFWLRQ ERXQGDU\ FRQGLWLRQ ZDV DSSOLHG RQ WKH RXWHU VXUIDFH 7KH REWDLQHG
WHPSHUDWXUHGLVWULEXWLRQZDVWKHQPDSSHGRQWRWKHPRGHOLQDVWUXFWXUDODQDO\VLVE\FRUUHVSRQGLQJHOHPHQWW\SH
(ODVWLF DQDO\VLVZLWKFRDUVHPHVKLQJRI WKHRYHUDOO VWUXFWXUHZDV ILUVWFDUULHGRXW$QDO\VLV UHVXOW VKRZHG WKDW
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    
3.4. Determination of total strain range 
3HDN VWUDLQV DULVLQJ IURP JHRPHWULF GLVFRQWLQXLWLHV ZHUH QRW LQFOXGHG LQ WKH PD[LPXP VWUDLQ UDQJH ǻİmax
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
)LJ6WUHVVUHOD[DWLRQDQGWKHDFFXPXODWLRQRIFUHHSGDPDJHZLWKVWUHVVKROGLQJWLPH
6LQFHǻİt LV OHVV WKDQ   mS E  WKH VWUHVVWHPSHUDWXUH WLPH KLVWRU\ FDQ EH GHILQHG EDVHG RQ D VLQJOH UHOD[DWLRQ
F\FOHIRUWKHHQWLUHGHVLJQOLIHZLWKVWUHVVUHOD[HGQRORZHUWKDQ1.25ıc+RXUVVSHQWDERYHR&GXULQJWKHHQWLUH
VHUYLFH OLIH ZHUH XVHG LQVWHDG RI WKH DYHUDJH F\FOH WLPH 7KH VWUHVV OHYHO FRUUHVSRQGLQJ WR ǻİt LQ WKH WLPH
LQGHSHQGHQW LVRFKURQRXV VWUHVVVWUDLQ FXUYH Sj LV  03D 7KH VWUHVV UHOD[DWLRQ FXUYH ZDV REWDLQHG IURP WKH
LVRFKURQRXVVWUHVVVWUDLQFXUYHDQGQRPRGLILFDWLRQLVQHHGHGGXHWRWKHORZWUDQVLHQWVWUHVV OHYHO7KHDOORZDEOH
WLPHGXUDWLRQLVREWDLQHGIURPWKHPLQLPXPVWUHVVWRUXSWXUHFXUYHE\WKHPD[LPXPVWUHVVGLYLGHGE\K’DQGK’LV
 IRU &U0R VWHHO 7KH VWUHVV UHOD[DWLRQ DQG FUHHS GDPDJH DFFXPXODWHG GXULQJ WKH HQWLUH VHUYLFH OLIH LV
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ZKLOH RWKHU SDUDPHWHUV VWD\HG WKH VDPH WKH FUHHS GDPDJH UHGXFHG DERXW  WR ZKLOH WKH IDWLJXH GDPDJH
FKDQJHGOLWWOH7KLVLQGLFDWHVWKDWWHPSHUDWXUHVLJQLILFDQWO\DIIHFWVFUHHSGDPDJHDFFXPXODWLRQ
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7KHDVVHVVPHQWSURFHGXUHVLQ$60(1+ZHUHEULHIO\LQWURGXFHGLQWKLVVWXG\$VWUXFWXUDOLQWHJULW\DVVHVVPHQW
RI K\GURSURFHVV HTXLSPHQW E\ $60(1+ UXOHV ZDV JLYHQ LQ GHWDLO 7KH HIIHFWV RI SULPDU\ ORDG WHPSHUDWXUH
ZHOGPHQWDQGWUDQVLWLRQILOOHWVL]HRQWKHDFFXPXODWLRQRIFUHHSIDWLJXHGDPDJHZHUHLQYHVWLJDWHGLQQXPHULFDOFDVH
VWXGLHV,WZDVIRXQGWKDWERWKIDWLJXHDQGFUHHSGDPDJHLQFUHDVHGVKDUSO\ZKHQSULPDU\ORDGLQFUHDVHGWRDFHUWDLQ
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OHYHO &UHHS GDPDJH FUHDWHG GXULQJ VHUYLFH OLIH ZDV GRPLQDQW FRPSDUHG ZLWK IDWLJXH GDPDJH &UHHS GDPDJH
DFFXPXODWHG GXULQJ GHVLJQ OLIH JUHDWO\ GURSSHG ZKHQ WHPSHUDWXUH ZDV UHGXFHG IURP  R& WR  R& 7KH
H[LVWHQFHRIZHOGPHQWGRXEOHGIDWLJXHGDPDJHEXWKDGQR LQIOXHQFHRQFUHHSGDPDJH7KH LQFUHDVHRI WUDQVLWLRQ
ILOOHWVL]HUHGXFHGIDWLJXHDQGFUHHSGDPDJHVDWWKHQR]]OH
$FNQRZOHGJHPHQWV
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